DNA damage response in microcephaly development of MCPH1 mouse model.
MCPH1 encodes BRCT-containing protein MCPH1/Microcephalin/BRIT1, mutations of which in humans cause autosomal recessive disorder primary microcephaly type 1 (MCPH1), characterized by a congenital reduction of brain size particularly in the cerebral cortex. We have shown previously that a deletion of Mcph1 in mice results in microcephaly because of a premature switch from symmetric to asymmetric division of the neuroprogenitors, which is regulated by MCPH1's function in the centrosome. Because MCPH1 has been implicated in ATM and ATR-mediated DNA damage response (DDR) and defective DDR is often associated with neurodevelopmental diseases, we wonder whether the DDR-related function of MCPH1 prevents microcephaly. Here, we show that a deletion of Mcph1 results in a specific reduction of the cerebral cortex at birth, which is persistent through life. Due to an effect on premature neurogenic production, Mcph1-deficient progenitors give rise to a high level of early-born neurons that form deep layers (IV-VI), while generate less late-born neurons that form a thinner outer layer (II-III) of the cortex. However, neuronal migration seems to be unaffected by Mcph1 deletion. Ionizing radiation (IR) induces a massive apoptosis in the Mcph1-null neocortex and also embryonic lethality. Finally, Mcph1 deletion compromises homologous recombination repair and increases genomic instability. Altogether, our data suggest that MCPH1 ensures proper neuroprogenitor expansion and differentiation not only through its function in the centrosome, but also in the DDR.